Effect of metal ion on the structural stability of tumour suppressor protein p53 DNA-binding domain.
The tumour suppressor protein p53 is a sequence-specific transcription factor that coordinates one molecule of zinc in the core domain. In our recent study, magnesium can also bind to the p53DBD and enhance its DNA-binding activity. In this study, a systematic analysis of the conformation and stability changes induced by these two metal ions was reported. The spectra of protein intrinsic fluorescence were used to measure the equilibrium unfolding of the p53DBD protein. The stability against chemical denaturation increased in the order apo < Mg(2+) < Zn(2+). The thermal stability monitored by DSC scans showed that the binding of metal ions to p53DBD increased the thermal stability of the protein. To explore additional information of structural changes after the binding of metal ions, we used the fluorescent probes to evaluate the hydrophobic surface exposure. The results established that metal ions binding increased hydrophobic exposure on the surface of p53DBD. Analysis of acrylamide quenching experiments revealed that the binding of metal ions to p53DBD induced a structural modification of the protein and this change provided significant protection against acrylamide quenching. Overall, the present results indicated that p53DBD underwent a conformational change upon the binding of metal ions, which was characterized by an increased stability of the protein.